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Description 

[0001] The present invention relates to a washer, a 
fastener provided with a washer, and a method of and 
a power tool for fastening objects (DE 24 16598 A). 5 
[0002] It is known to fasten objects with one another 
with power tools which use fasteners having a multi-part 
replacement nut, for example including an inner sleeve, 
an outer sleeve, and a washer. Such a replacement nut 
is disclosed for example in US-A-5,341 ,560. Another re- w 
placement nut is disclosed in US-A-6,254,323 in which 
a bolt has a spline underneath its upper thread, to which 
a washer is non-rotatably connected, and the bolt also 
has engaging means for applying a reaction force, while 
an active force of the same tool turns the nut on the bolt is 
thread and the washerface. In the fastener disclosed in 
both above mentioned patents, the common features 
are the use of the action and reaction force of one tool, 
the elimination of reaction arms on power tools, the con- 
version of torque to torsion-free bolt stretching and ob~ 20 
taining for the first time the desired residual bolt load 
rather than a torque which is estimated based on calcu- 
lated frictions rather than on actual frictions or a tension, 
which is based on estimated bolt relaxation when the 
force is transmitted from the elongated bolt to the hand- 25 
tight nut. 

[0003] One solution is disclosed in my US patent ap- 
plication serial no. 10/010,377. In this patent application 
a washer is proposed which has a first bearing face sur- 
face located at one axial side and cooperating with a 3D 
nut, a second bearing surface located at an opposite ax- 
ial side and cooperating with an object, and at least one 
third turning resistant surface cooperating with a thread 
of the bolt so that when the nut is turned with a given 
force in one direction and a body of the washer receives 35 
a given force in an opposite direction, only the nut turns 
to tighten or loosen the bolt and the body of the washer 
remains rotation stationary, while the bolt elongates or 
relaxes in an axial direction. However, it can be made 
more manufacturing friendly to reduce its manufacturing 40 
cost. 

[0004] Accordingly, it is an aim of the present inven- 
tion to provide a washer, a fastener provided with a 
washer, a method of and a power tool for fastening with 
the use of the washer, which provides a further solution *s 
to the above specified problems. 
[0005] In keeping with these aims and with others 
which will become apparent hereinafter, one aspect of 
the present invention resides in a washer according to 
claim 1 . Another aspect of the present invention resides so 
in a fastener according to claim 4. Still another aspect 
of the present invention resides in a method of assembly 
at least two parts of an object according to claim 7. In 
accordance with still a further aspect of the present in- 
vention, a power tool for fastening an object according ss 
to claim 8 is proposed. 

[0006] In accordance with one embodiment of the 
present invention, the washer body can be composed 



of two part arranged so that one part prevents initially 
an axial displacement of the other part which is engaged 
with the bolt, and thereafter one of said parts is broken 
under the action of the axial force applied in response 
to the elongation of the bolt. 

[0007] In accordance with another feature of the 
present invention, the washer body can be formed as a 
one-piece Integral element, which subsequently Is bro- 
ken at the breaking point when the axial force is applied 
by the elongating bolt to the washer. 
[0008] The present invention will be best understood 
from the following description of specific embodiments, 
given by way of example only, when read in connection 
with the accompanying drawings, in which: 

Figure 1 is a view showing a washer in accordance 
with the present invention; 

Figure 2 is a view showing a fastener with a washer 
and a tool applied to the fastener, and illustrating a 
fastening method in accordance with the present in- 
vention; and 

Figure 3 is a view showing a further embodiment of 
the washer in accordance with the present inven- 
tion. 

[0009] Figure 1 shows a washer in accordance with 
the present invention, which is identified with reference 
numeral 1 as a whole. The washer 1 has a body, which 
is identified with reference numeral 2. The body 2 of the 
washer 1 has a first upper bearing face surface 3 adapt- 
ed to cooperate with a nut, a second lower bearing race 
surface 4 adapted to cooperate with an object which can 
be formed as two parts to be assembled with one an- 
other, and at least one turning resistant surface identi- 
fied with reference numeral 5. 
[0010] The first and second bearing face surfaces 3 
and 4 are spaced from one another in an axial direction 
or in other words in a direction of an axis A, . Ttie at least 
one third turning resistant surface 5 is located radially 
inwardly of the body 2 of the washer 1 . The third turning 
resistant surface S is formed so as to engage with or 
wedge in a thread of the bolt, for example by providing 
a corresponding thread 6 on the turning resistant sur- 
face 5. 

[0011] As can be seen from Figure 1, the body 2 of 
the washer 1 is composed of two parts 7 and 8 located 
substantially radially adjacent to one another, so that the 
part 7 is located radially inwardly of the part 8. The turn- 
ing resistant surface 5 with the thread 6 is provided ra- 
dially inwardly on the part 7. The part 8 has a projection 
9, which is located above the part 7 and prevents axial 
upward displacement of the part 7. However, the pro- 
jection 9 is designed so that it can break under the action 
of a certain force acting in an axial upward direction. The 
part 7 can be press fit, knurled, splined or otherwise con- 
nected with the part 8 in a manner resistant to turning. 
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[0012] Figure 2 shows a fastener provided with the 
washer, with a tool applied to the fastener. The fastener 
has a nut 10 having an inner thread 11. The fastener 
further has a bolt 12 provided with an outer thread 13, 
and having an axis A 2 . The nut 10 has a lower bearing 
face surface 14 which is adapted to be placed on the 
upper bearing face surface 3 of the body 2 of the washer 
1. The outer thread 13 of the bolt 12 engages with the 
inner thread 11 of the nut 10, and also engages with an 
inner thread 6 of the body 2 of the washer 1 . 
[0013] A power tool in accordance with the present 
invention is shown in Figure 2 and identified with refer- 
ence numeral 15. The power tool has a housing, which 
is identified with reference numeral 20 and a power 
drive, which is identified with reference numeral 21 . The 
power drive is formed for example as a cylinder-piston 
unit which includes a cylinder 24 and a piston 25 which 
is movable in the cylinder and provided with a piston rod 
26. The reciprocating movement of the piston rod 26 
with the piston 25 is converted into a rotary movement 
of a ratchet 26 through at least one drive plate 27 pro- 
vided with a not shown pawl engageable with teeth of 
the ratchet 26. A driving element 16 is connected with 
the tumable ratchet 26 on the one hand and engages 
the nut 10 on the other hand. In order to provide such 
an engagement the inner surface of the driving element 
16 can be provided with connecting means, for example 
formed as a polygonal inner surface, etc. A non-rotata- 
ble element 17 is connected to the immovable housing 
20 to absorb a reaction created during turning of the driv- 
ing element. The non-rotatable element 17 engages the 
body 2 of the washer 1 to prevent its rotation about the 
axes A 1 and Ag, which coincide with one another when 
the fastener is assembled. In order to engage the wash- 
er, the non-rotatable element 17 is provided with con- 
necting means formed for example as a polygonal inner 
surface, etc. 

[0014] The fastener with the washer is provided for 
fastening an object which is identified with reference nu- 
meral 18, in particular, to assemble parts 19 and 19' of 
the object 16 with one another. 
[001 5] When, as shown in Figure 2, the power tool 1 5 
is placed on the fastener so as to tighten or loosen the 
nut, the turning element 16 which is connected to the 
nut 10 turns the nut to overcome a thread friction with 
the bolt 12 and the facial friction with the washer 1 so 
as to turn the nut, and the non-rotatable element 17 
holds the washer 1 to absorb the reaction force due to 
the facial friction of the washer 1 with the nut 1 0, its facial 
friction with one side of the part 19*. and its turning fric- 
tion with the bolt 12, so that the washer 1 does not turn 
but absorbs the reaction force of the power tool. Initially, 
when the nut 10 rotates, the bolt 12 rotates together with 
the nut; however, the stationary washer 1 wedges the 
stationary part 7 into the bolt thread 13, so that the bolt 
stops turning because of the interengagement of its out- 
er thread 13 with the thread 6 of the washer 1. Therefore, 
the bolt 12 is stopped, and an axial force is applied to 



the washer 1 , In particular to Its part 7 in an axial upward 
direction when the bolt 12 is elongated by the turning 
nut 10. Under the action of this axial upward force, the 
projection 9 of the part 8 of the washer 1 breaks off and 

5 the part 7 of the washer 1 is pulled upwardly. 

[0016] Figure 3 shows another embodiment of the 
washer in accordance with the present invention. Here 
the washer which is identified with reference numeral V 
has a body 2' which is formed as a one piece integral 

10 element with a partition 31 and a groove 32 provided to 
reduce a thickness of the partition and to make it break- 
able. 

[0017] The operation of the washer V in accordance 
with the second embodiment of the present invention is 
is similar to the operation of the washer 1 of the embodi- 
ment shown in Figure 1. When the nut 10 is turned by 
the driving element 16 of the power tool, the bolt 12 has 
a tendency to turn together with the nut. As the washer 
1 and consequently the inner part 7 are held stationary, 
the bolt becomes stationary due to the interengagement 
of its outer thread 13withtheinnerthread6 v ofthe body 
2' of the washer 1 , but is elongated in the axial direction. 
An axial force which is generated during the elongation 
of the bolt 12 is applied axially upwardly to the radially 
inner part T of the washer 1 ', trying to displace the inner 
part 7\ so that eventually it breaks the partition 31 and 
displaces the inner part T of the washer V axially up- 
wardly relative to the outer part 8'. 
[0018] It will be understood that each of the elements 
described above, or two or more together, may also find 
a useful application in other types of constructions dif- 
fering from the types described above. 
[0019] While the invention has been illustrated and 
described as embodied in washer, fastener provided 
with a washer, method of power tool for fastening with 
the use of the washer, it is not intended to be limited to 
the details shown, since modifications and structural 
changes may be made if not departing in any way from 
the scope of the appended claims. 



Claims 

1- A washer (1, X), comprising a body (2, 2) having 
an axis (A 1 ) and provided with a first bearing face 
surface (3) located at one axial side and adapted to 
cooperate with a nut (10), a second bearing face 
surface (4) located at an opposite axial side and 
adapted to cooperate with an object (16), at least 
one third turning resistant surface (5) adapted to co- 
operate with a thread (13) of a bolt (12), said body 
(2, T) having at least one breaking point arranged 
so that when the nut (10) is turned and turns the bolt 
(12) said body (2, Z) of the washer (1) stops the bolt 
from turning and thereby the nut (10) creates a pull 
on the bolt (12) which elongates the bolt in an axial 
direction and applies to said body (2, 2 1 ) of the wash- 
er an axial force which breaks a portion (9, 31) of 
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said body of the washer (1) and allows said portion 
of said body (2, 2*) of the washer to be pulled axiaily 
when the bolt (12) elongates. 

2. A washer (1) as defined in claim 1, wherein said s 
body (2) has two parts (7, 8) arranged so that one 
part (8) prevents initially an axial displacement of 
the other part (7) which is engaged with the bolt 

( 1 2), and thereafter said one (8) of said parts is bro- 
ken under the action of the axial force. 1 o 

3. A washer (1) as defined in claim 1, wherein said 
body (2') is formed as a one-piece integral element, 
which subsequently is broken at a breaking point 
(31) under the action of the axial force. 1 5 

4. A fastener for connecting two parts (1 9, 19') which 
constitute an object (1 8) , comprising a bolt (1 2) hav- 
ing a thread (13); a nut (10) screwable on said bolt 
(12); and a washer (1) to be applied between the 20 
nut (10) and the object (18) and including a body (2, 

2') having an axis and provided with a first bearing 
face surface (3) located at one axial side and adapt- 
ed to cooperate with the nut (10), a second bearing 
face surface (4) located at an opposite axial side 25 
and adapted to cooperate with the object (18), and 
at least one third turning resistant surface (5) adapt- 
ed to cooperate with the thread ( 1 3) of said bolt ( 1 2), 
said body (2, T) of said washer (1) having at least 
one breaking point arranged so that when the nut 30 
(10) is turned and turns the bolt (12) said body (2, 
2') of the washer stops the bolt from turning and 
thereby the nut (10) creates a pull on the bolt (12) 
which elongates the bolt in an axial direction and 
applies to said body (2, 2") of the washer (1 ) an axial ss 
force which breaks a portion (9, 31) of said body of 
the washer and allows said portion of said body ( 2, 
2 1 ) of the washer (1) to be pulled axiaily when the 
bolt (12) elongates. 

40 

5. A fastener as defined in claim 4, wherein said body 
(2) has two parts (7 f 8} arranged so that one part 
(8) prevents initially an axial displacement of the 
other part (7) which is engaged with the bolt (12), 
and thereafter said one (8) of said parts is broken *s 
under the action of the axial force. 

6. A fastener as defined in claim 4, wherein said body 
(2') is formed as a one-piece integral element, which 
subsequently is broken at a breaking point (31) un- so 
derthe action of the axial force. 

7. Amethod of assembly of at least two parts (19, 19) 
of an object (18) with one another, comprising the 
steps of introducing a bolt (12) having a thread (13) ss 
into the parts (19, 19 1 ) so that a free end of the bolt 
extends outwardly beyond at least one side of the 
parts; placing a washer (1) on the free end of the 



bolt (12); threadlngly connecting a nut (10) to the 
free end of the bolt so as to abut against the washer 
(1); placing a power tool (15) so as to turn the nut 
(10) with a rotatable element (16) of the power tool 
connected to the nut to tighten or loosen the bolt 
(12) and applying a non-rotatable element (17) of 
the power tool (15) to the washer (1) to absorb a 
reaction force; and providing the body (2, 2*) of the 
washer with a breaking point arranged so that when 
the nut (10) is turned and turns the bolt (12) said 
body (2, T) of the washer (1) stops the bolt from 
turning and thereby the nut (10) creates a pull on 
the bolt (12) which elongates the bolt in an axial di- 
rection and applies to said body of the washer an 
axial force which breaks a portion (9, 31) of said 
body (2, 2 1 ) of the washer (1) and allows said portion 
of said body of the washer to be pulled axiaily when 
the bolt (12) elongates. 

8. A power tool (15) for Hastening an object (18), com- 
prising a housing (20) provided with a non-rotatable 
element (17); a power drive (21) in said housing 
driving a rotatable driving element (16); a fastener 
part including a boit (12) having a thread (13) and 
an axis (A2) and introducible into parts (19, 19 1 ) 
forming the object (1 8), a nut (10) screwable on said 
bolt (12) and cooperating with said driving element 
(16), and a washer (1) to be applied between said 
nut (10) and the object (18) and cooperating with 
said non-rotatable element (17) of said housing, 
said washer (1) having an axis (A,) and being pro- 
vided with a first bearing face surface (3) located at 
one axial side and adapted to cooperate with said 
nut (10), a second bearing face surface (4) located 
at an opposite axial side and adapted to cooperate 
with the object (16), and at least one turning resist- 
ant surface (5) adapted to cooperate with said 
thread (1 3) of said bolt (12), so that when said nut 
(10) is turned by said driving element (16) and turns 
said bolt, the body (2, 2') of said washer (1) is held 
by said non-rotatable element (17) and stops said 
bolt (12) from turning and thereby said nut (10) cre- 
ates a pull on said boK which elongates said bolt 
(12) in an axial direction and applies to said body 
(2, 2') of said washer (1 ) an axial force which breaks 
a portion (9, 31) of said body of said washer and 
allows said portion of said body (2, 2') of said wash- 
er (1) to be pulled axiaily when said bolt (12) elon- 



Patentanspruche 

1 . Unterlegscheibe (1,1'), die einen Korper (2, 2') um- 
fafit, der eine Achse (A*,) und eine auf einer axialen 
Seite befindlicheerste Auflageoberflache (3), dieso 
ausgefuhrt ist, daft sie mit einer Mutter (10) zusam- 
menwirkt, eine auf einer gegenuberliegenden axia- 
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len Seite befindliche zweite Auflageoberflache (4), 
die so ausg efuhrt ist, daft sie mit einem Gegenstand 
(18) zusammenwirkt, sowie mindestens eine dritte 
drehresistente Oberflache (5) hat, die so ausgefuhrt 
ist, dafi sie mit einem Gewinde (13) eines Bolzens s 
(12) zusammenwirkt, wobei der Korper (2, 2') min- 
destens eine Bnjchstelle hat, die vorgesehen ist, so 
daft, wenn die Mutter (10) gedreht wird und den Bol- 
zen ( 1 2) dreht, der Korper (2, 2') der Unterlegschei- 
be (1) ein Drehen des Bolzens unteibindet und die 10 
Mutter (10) dadurch eine Zugwirkung auf den Bol- 
zen (12) ausubt, die den Boizen in einer axiaien 
Richtung vertangert und auf den Korper (2, 2*) der 
Unterlegscheibe eine Axialkraft aulbringt, die einen 
Abschnitt (9,31) des Korpers der Unterlegscheibe m 
(1) zerbricht und es zulaftt, dafi der Abschnitt des 
Korpers (2, 2') der Unterlegscheibe bei erfolgender 
Verlangerung des Bolzens (12) axiai gezogen wird. 

2. Unterlegscheibe (1) nach Anspruch 1, bei der der 20 
Korper (2) zwei Teile (7, 8) hat, die vorgesehen sind, 

so dalS ein Teil (8) anfangiich eine axiale Verschie- 
bung des anderen Teiis (7), das in die Schraube 
(12) eingreift, verhindert und danach das eine (8) 
der Teile unter der Einwirkung der Axialkraft zerbro- 25 
chen wird. 

3. Unterlegscheibe (1) nach Anspruch 1, bei der der 
Korper (2 1 ) als ein einteiliges integraies Element 
ausgebildet ist, das anschlieQend an einer Bruch- 30 
stelle (31) unter der Einwirkung der Axialkraft zer- 
brochen wird. 

4. Befestigungselement zum Verbinden von zwei Tei- 

len (19, 19*), die einen Gegenstand (18) darstellen, 35 
wobei das Element einen Boizen (12) mit einem Ge- 
winde (13); eine auf dem Boizen (12) schraubbare 
Mutter (10); sowie eine zwischen der Mutter (10) 
und dem Gegenstand (18) aufzubringende Unter- 
legscheibe (1) umfalSt und einen Korper (2, Z) be- *o 
inhaltet, der eine Achse und eine auf einer axiaien 
Seite befindliche erste Auflageoberflache (3), die so 
ausgefuhrt ist, dafi sie mit der Mutter (10) zusam- 
menwirkt, eine auf einer gegenuberiiegenden axia- 
ien Seite befindliche zweite Auflageoberflache (4), *s 
die so ausgefuhrt ist, dafi sie mit dem Gegenstand 
(18) zusammenwirkt sowie mindestens eine dritte 
drehresistente Oberflache (5) hat, die so ausgefuhrt 
ist, daft sie mit dem Gewinde (13) des Bolzens (12) 
zusammenwirkt, wobei der Korper (2, 2 1 ) der Unter- so 
legscheibe (1) mindestens eine Bnjchstelle hat, die 
vorgesehen ist, so daB, wenn die Mutter (10) ge- 
dreht wird und den Boizen (12) dreht, der Korper (2, 
2*) der Unterlegscheibe ein Drehen des Bolzens un- 
terbindet und die Mutter ( 1 0) dadurch eine Zugwir- 55 
kung auf den Boizen (12) ausubt, die den Boizen in 
einer axiaien Richtung vertangert und auf den Kor- 
per (2, 2 1 ) der Unterlegscheibe (1) eine Axialkraft 



aufbringt, die einen Abschnitt (9, 31) des Kdrpers 
der Unterlegscheibe zerbricht und es zulfiftt, daft 
der Abschnitt des Kdrpers (2, 2) der Unterlegschei- 
be (1) bei erfolgender Verlangerung des Bolzens 
(12) axial gezogen wird. 

5. Befestigungselement nach Anspruch 4, bei demder 
Korper (2) zwei Teile (7, 8) hat, die vorgesehen sind, 
so dafi ein Teil (8) anfangiich eine axiale Verschie- 
bung des anderen Teils (7), das in den Boizen (1 2) 
eingreift, verhindert und das eine (8) der Teile da- 
nach unter der Einwirkung der Axialkraft zerbro- 
chen wird. 

6. Befestigungselement nach Anspruch 4, bei demder 
Korper (2'} als ein einteiliges integraies Element 
ausgebildet ist, das anschlieBend an einer Bruch- 
stelle (31) unter der Einwirkung der Axialkraft zer- 
brochen wird. 

7. Verfahren zum Zusammenbau von mindestens 
zwei Teilen (19, 19') eines Gegenstands (16), das 
die Schritte des Einfuhrens eines mit einem Gewin- 
de (13) ausgestatteten Bolzens (1 2) in die Teile (1 9, 
19'), so daft sich ein freies Ende des Bolzens nach 
au&en Qber mindestens eine Seite der Teile hinaus 
erstreckt, des Aufbringens einer Unterlegscheibe 
(1) auf das freie Ende des Bolzens (12); des mittels 
Gewinde erfolgenden Verbindens einer Mutter (1 0) 
mit dem freien Ende des Bolzens, so dafi sie stumpf 
an der Unterlegscheibe (1) anliegt; des Anlegens 
eines angetriebenen Werkzeugs (15), urn die Mut- 
ter (10) mit einem drehbaren Element (16) des mit 
der Mutter verbundenen angetriebenen Werkzeugs 
zu drehen, urn den Boizen (12) anzuziehen Oder zu 
losen, und ein nichtdrehbares Element (17) des an- 
getriebenen Werkzeugs (15) an die Unterlegschei- 
be (1) anzulegen, urn eine Reaktionskreft zu absor- 
bieren; sowie des Bereitstellens des Korpers (2, 2) 
der Unterlegscheibe mit einer Bnjchstelle umfafit, 
die vorgesehen ist, so dafi, wenn die Mutter (10) 
gedreht wird und den Boizen (12) dreht, der Korper 
(2, 2*) der Unterlegscheibe (1) ein Drehen des Bol- 
zens unrterbindet und die Mutter (10) dadurch eine 
Zugwirkung auf den Boizen (12) ausubt, die den 
Boizen in einer axiaien Richtung vertangert und auf 
den Kdrper der Unterlegscheibe eine Axialkraft auf- 
bringt, die einen Abschnitt (9, 31) des Korpers (2, 
Z) der Unterlegscheibe (1) zerbricht und es zulafct, 
daft der Abschnitt des Kdrpers der Unterlegscheibe 
bei erfolgender Verlangerung des Bolzens (12) axi- 
al gezogen wird. 

8. Angetriebenes Werkzeug (15) zum Befestigen ei- 
nes Gegenstands (18), dasein mit einem nichtdreh- 
baren Element (17) ausgestattetes Gehause (20); 
einen im Gehause befindiichen Knaftantrieb (21) 
zum Antreiben eines drehbaren Antriebselements 
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(16) , ein einen Bolzen (12) mfrt einem Gewinde (13) 
und einer Achse (Ag) beinhaltendes Befestigungs- 
teil, das in den Gegenstand (18) bildende Tails (19, 
19') elnfuhrbar ist, eine Mutter (10), die auf dem Bol- 
zen (12) schraubbar ist und mit dem Anrtriebsele- 5 
merit (16) zusammenwirkt, sowie aina Unterleg- 
scheiba (1) umfafit, die zwischen der Mutter (10) 
und dem Gegenstand (18) aufgebracht werden soli 
und mit dem nichtdrehbaren Element (17) des Ge- 
hauses zusammenwirkt, wobei die Unteriegscheiba io 
(1) eine Achse (A 1 ) und eine erste Auflageoberfla- 
che (3), die sich auf einer axialen Seite befindet und 

so ausgefiihrt ist, daft sie mit der Mutter (10) zu- 
sammenwirkt, eine zweite AuflageoberflSche (4), 
die sich auf einer gegenuberliegenden axialen Sei- is 
te befindet und so ausgefuhrt ist, daQ sie mit dem 
Gegenstand (18) zusammenwirkt, sowie minde- 
stens eine drehresistente Oberflache (5) hat, die so 
ausgefuhrt ist, daft sie mit dem Gewinde (13) des 
Bolzens (12) zusammenwirkt, so daft, wenn die 20 
Mutter (10)durch das Antriebselement (16) gedraht 
wird und den Bolzen dreht, der Korper (2, 2') der 
Untertegscheibe (1) vom nichtdrehbaren Element 

( 1 7) gehalten wird und ein Drehen des Bolzens ( 1 2) 
unterbindet und die Mutter (10) dadurch eine Zug- 25 
wirkung auf den Bolzen ausubt, wodurch der Bolzen 
(12) in einer axialen Richtung veriangert wird, sowie 
auf den Korper (2, 2) der Unterlegscheibe (1) eine 
Axialkraft ausubt, die einen Abschnitt (9, 31) des 
Korpers der Unterlegscheibe zerbricht und es zu- so 
lafit, daft der Abschnitt des Korpers (2, 2*) der Un- 
terlegscheibe (1) bei erfolgender Verlangerung des 
Bolzens (12) axial gezogen wird. 



Revendlcatlona 

1. Rondelle (1 , 1 1 ), comprenant un corps (2, 2 1 ) ayant 
un axe (A 1 ) et pourvue d'une premiere surface de 
face d'appui (3) situSe sur un c6\6 axial et adaptee *o 
pour cooperer avec un 6crou (10), une deuxfeme 
surface de face d'appui (4) situee sur un cote axial 
oppose et adaptee pour cooperer avec un objet 
(18), au moins une troisieme surface resistant a la 
rotation (5) adaptee pour cooperer avec un filetage ** 
(13) d'un boulon (12), ledit corps (2, 2') ayant au 
moins un point de rupture agence de telle fagon 
que, quand I'ecruu ( 1 0) est tourne et qu'il fait tourner 
le boulon (12) ledit corps (2, 2 1 ) de la rondelle (1) 
empfeche le boulon de tourner et par consequent so 
I'ecncu (10) cree une traction sur le boulon (12) qui 
allonge le boulon dans une direction axial© et qui 
applique audit corps (2, 2") de la rondelle une force 
axiale qui casse une partie (9, 31) dudit corps de la 
rondelle ( 1) et permet & ladite partie dudit corps (2, & 
2') de la rondelle d'etre tiree dans le sens axial 
quand le boulon (12) s'allonge. 



2. Rondelle (1) selon la revendication 1 , dans laquelle 
ledit corps (2) comprend deux parties (7, 8) agen- 
cees de telle manidre qu'une partie (8) empeche ini- 
tialement un defacement axial de I'autre partie (7) 
qui est engagge avec le boulon (12), et par la suite 
ladite une (8) desdites parties est cassee sous Tac- 
tion de la force axiale. 

3. Rondelle (1 ) selon la revendication 1 , dans laquelle 
ledit corps (2 1 ) est form6 en tant qu'element integre 
d'une seule piece, qui est par la suite casse & un 
point de rupture (31) sous Taction de la force axiale. 

4. Element de fixation pour connecter deux parties 
(19, 19*) qui constituent un objet (18), comprenant 
un boulon (12) ayant un filetage (13) ; un ecrou (1 0) 
vissable sur ledit boulon (12) ; et une rondelle (1) 
destinte & etre appliqude entre recrou (1 0) et I'objet 
(18) et comprenant un corps (2, 2 f ) ayant un axe et 
pourvu d'une premiere surface de face d'appui (3) 
situ6e sur un cote axial et adaptee pour cooperer 
avec recrou (10), une deuxi&me surface de face 
d'appui (4) srtuSe sur un c6t6 axial oppose et adap- 
tee pour cooperer avec I'objet (18), et au moins une 
troisieme surface resistant & la rotation (5) adaptee 
pour cooperer avec le filetage (13) dudit boulon 
(12), ledit corps (2, 2') de ladite rondelle (1) ayant 
au moins un point de rupture agence de telle fagon 
que, quand recrou ( 1 0) est tourne et qu'il fait tourner 
le boulon (12) ledit corps (2, 2 1 ) de la rondelle em- 
peche le boulon de tourner et par consequent 
rtorou (10) cr£e une traction sur le boulon (12) qui 
allonge le boulon dans une direction axiale et qui 
applique audit corps (2, 2') de la rondelle (1) une 
force axiale qui casse une partie (9, 31) dudit corps 
de la rondelle et qui permet & ladite partie dudit 
corps (2, 2') de la rondelle (1) d'etre tiree dans le 
sens axial quand le boulon (12) s'allonge. 

5. Element de fixation selon la revendication 4, dans 
lequel ledit corps (2) comprend deux parties (7, 8) 
agencees de telle maniere qu'une partie (8) empe- 
che initialement un deplacement axial de I'autre 
partie (7) qui est engag£e avec le boulon (12), et 
par la suite ladite une (8) desdites parties est cas- 
see sous Taction de la force axiale. 

6. Element de fixation selon la revendication 4, dans 
lequel iedit corps (2) est forme en tant qu'eiement 
integre d'une seule piece, qui est par la suite casse 
a un point de rupture (31) sous Taction de la force 
axiale. 

7. Precede d'assemblaged'au moins deux parties (19, 
19 ) d'un objet (18) Puna avec I'autre, comprenant 
les etapes ^introduction d'un boulon (12) ayant un 
filetage (13) dans les parties (19, 1 9 1 ) de telle fagon 
qu'une extr6mite libre du boulon s'etend vers Tex- 
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terleur au-deid d'au moins un cote des parties ; de 
posrtionnement d'une rondelle (1) sur I'extremite li- 
bra du boulon (12) ; de connexion par filetage d'un 
6crou (10) & rextrSmite libne du boulon de manure 
& ce qu'il sort en aboutement centre la rondelle (1) ; 5 
de positionnement d'un outil motorise (15) de ma- 
nure a faire tourner I'ecrou (10) avec un element 
rotatif (16) de Poutil motoris6 connects d l'£crou 
pour serrerou dessenrer I'Gcnou (12) et duplication 
d'un element non rotatif (17) de Poutil motorise (15) 10 
sur la rondelle (1) pour absorber une force de 
reaction ; et de foumiture au corps (2, 2 f ) de la ron- 
delle d'un point de rupture agencS de telle mani&re 
que, quand l'£crou (10) et toumfi et qu'il tourne le 
boulon (1 2) ledit corps (2 f T) de la rondelle (1 ) em- t e 
peche le boulon de tourner et par consequent 
r6crou (10) cr6e une traction sur le boulon (12) qui 
allonge le boulon dans un sens axial et qui applique 
audit corps de la rondelle une force axiale qui casse 
une partie (9, 31) dudit corps (2, 2') de la rondelle 20 
(1) et qui permet a ladite partie dudit corps de la 
rondelle d'etre tirSe dans le sens axial quand le bou- 
lon (12) s'allonge. 

8. Outil motorise (15) pour la fixation d'un objet (18) 25 
comprenant un logemenrt (20) pourvu d'un 6l6ment 
non-rotatif (17) ; un entratnement motorist (21) 
dans ledit logement entratnant un 6l6ment d'entrat- 
nement rotatif ( 1 6) ; une partie d'ele ment de fixation 
comprenant un boulon (1 2) ayant un filetage (13) et 30 
un axe (A^ et pouvant Stre introduite dans les par- 
ties (19, 19*) constituant I'objet (18), un 6crou (10) 
vissable sur ledit boulon (12) et cooperant avec ledit 
element d'entreinement (16), et une rondelle (1) 
destinee a §tre appliquee entre ledit ecrou (10) et 35 
Tobjet (18) et coopgrant avec ledit 6l6ment non-ro- 
tatif (1 7) dudit logemenrt, ladite rondelle (1) ayant un 
axe (A^et etant pourvue d'une premiere surface de 
face d'appui (3) situee sur un cote axial et adaptee 
pour coop£rer avec ledit 6crou (10), une deuxifeme 40 
surface de face d'appui (4) situ6e sur un cdte axial 
oppose et adaptee pour oooperer avec Tobjet (18), 
et au moins une surface resistant a la rotation (5) 
adaptee pour oooperer avec ledit filetage (13) dudit 
boulon (12), de telle fagon que, quand ledit 6crou *5 
(10) est toum6 par ledit §l6ment d'entratnement 
(16) et qu'il fait tourner ledit boulon, le corps (2, T) 
de ladite rondelle (1) est maintenu par ledit element 
non-rotatif (17) et empSche ledit boulon (12) de 
tourner et par consequent ledit dcrou (10) cr£e une so 
traction sur ledit boulon (12) qui allonge ledit boulon 
(12) dans un sens axial et qui applique audit corps 
(2, 2*) de ladite rondelle (1) une force axiale qui cas- 
se une partie (9, 31) dudit corps de ladite rondelle 
et qui permet d ladite partie dudit corps (2, 2) de 
ladite rondelle (1) d'etre tiree dans le sens axial 
quand ledit boulon (12) s'allonge. 
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(54) Washer, fastener provided with a washer, method of and power tool for fastening objects 



(57) A washer (1) has a body (2, 2') having a first 
bearing face surface (3) at one axial side and adapted 
to cooperate with a nut (10), a second bearing face sur- 
face (4) at an opposite axial side and adapted to coop- 
erate with an object (18), at least one third turning re- 
sistant surface (5) adapted to cooperate with a thread 
(13) of a bolt (12), and at least one breaking point ar- 
ranged so that when the nut (10) is turned and turns the 



bolt (12) the washer (1) stops the bolt from turning and 
thereby the nut (1 0) creates a pull on the bolt (1 2) which 
elongates the bolt in an axial direction and applies to the 
washer an axial force which breaks said body (2, 2') of 
the washer (1) and allows a portion of said body of the 
washerto be pulled axially when the bolt (12) elongates; 
and also a fastener, a method of fastening objects, and 
a tool (15) for fastening objects can be provided with the 
new washer. 
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Description 

[0001] The present invention relates to a washer, a 
fastener provided with a washer, and a method of and 
a power tool for fastening objects. s 
[0002] It is known to fasten objects with one another 
with power tools which use fasteners having a multi-part 
replacement nut, for example including an inner sleeve, 
an outer sleeve, and a washer. Such a replacement nut 
Is disclosed for example in US-A-5,341 ,560. Another re- 10 
placement nut is disclosed in US-A-6,254,323 in which 
a bolt has a spline underneath its upper thread, to which 
a washer is non-rotatably connected, and the bolt also 
has engaging means for applying a reaction force, while 
an active force of the same tool turns the nut on the bolt 15 
thread and the washerface. In the fastener disclosed in 
both above mentioned patents, the common features 
are the use of the action and reaction force of one tool, 
the elimination of reaction arms on power tools, the con- 
version of torque to torsion-free bolt stretching and ob- 20 
taining for the first time the desired residual bolt load 
rather than a torque which is estimated based on calcu- 
lated frictions rather than on actual frictions or a tension, 
which is based on estimated bolt relaxation when the 
force is transmitted from the elongated bolt to the hand- 25 
tight nut. 

[0003] One solution is disclosed in my US patent ap- 
plication serial no. 10/010,377. In this patent application 
a washer is proposed which has a first bearing face sur- 
face located at one axial side and cooperating with a 30 
nut, a second bearing surface located at an opposite ax- 
ial side and cooperating with an object, and at least one 
third turning resistant surface cooperating with a thread 
of the bolt so that when the nut is turned with a given 
force in one direction and a body of the washer receives 35 
a given force in an opposite direction, only the nut turns 
to tighten or loosen the bolt and the body of the washer 
remains rotation stationary, while the bolt elongates or 
relaxes in an axial direction. However, it can be made 
more manufacturing friendly to reduce its manufacturing *o 
cost. 

[0004] Accordingly, it is an aim of the present inven- 
tion to provide a washer, a fastener provided with a 
washer, a method of and a power tool for fastening with 
the use of the washer, which provides a further solution *s 
to the above specified problems. 
[0005] In keeping with these aims and with others 
which will became apparent hereinafter, one aspect of 
the present invention resides in a washer according to 
claim 1 . Another aspect of the present invention resides 50 
in a fastener according to claim 4. Still another aspect 
of the present invention resides in a method of assembly 
at least two parts of an object according to claim 7. In 
accordance with still a further aspect of the present in- 
vention, a power tool for fastening an object according 55 
to claim 8 is proposed. 

[0006] In accordance with one embodiment of the 
present invention, the washer body can be composed 



of two part arranged so that one part prevents initially 
a n axial displacement of the other part which is engaged 
with the bolt, and thereafter one of said parts is broken 
under the action of the axial force applied in response 
to the elongation of the bolt. 

[0007] In accordance with another feature of the 
present invention, the washer body can be formed as a 
one-piece integral element, which subsequently is bro- 
ken at the breaking point when the axial force is applied 
by the elongating bolt to the washer. 
[0008] The present invention will be best understood 
from the following description of specific embodiments, 
given by way of example only, when read in connection 
with the accompanying drawings, in which: 

Figure 1 is a view showing a washer in accordance 
with the present invention; 

Figure 2 is a view showing a fastener with a washer 
and a tool applied to the fastener, and illustrating a 
fastening method in accordance with the present in- 
vention; and 

Figure 3 is a view showing a further embodiment of 
the washer in accordance with the present inven- 
tion. 

[0008] Figure 1 shows a washer in accordance with 
the present invention, which is identified with reference 
numeral 1 as a whole. The washer 1 has a body, which 
is identified with reference numeral 2. The body 2 of the 
washer 1 has a first upper bearing face surface 3 adapt- 
ed to cooperate with a nut, a second lower bearing race 
s urface 4 adapted to cooperate wit h a n object wh ich can 
be formed as two parts to be assembled with one an- 
other, and at least one turning resistant surface identi- 
fied with reference numeral 5. 
[0010] The first and second bearing face surfaces 3 
and 4 are spaced from one another in an axial direction 
or in other words in a direction of an axis A 1 . The at least 
one third turning resistant surface 5 is located radially 
inwardly of the body 2 of the washer 1 . The third turning 
resistant surface 5 is formed so as to engage with or 
wedge in a thread of the bolt, for example by providing 
a corresponding thread 6 on the turning resistant sur- 
face 5. 

[0011] As can be seen from Figure 1 , the body 2 of 
the washer 1 is composed of two parts 7 and 8 located 
substantially radially adjacent to one another, so that the 
part 7 is located radially inwardly of the part 8. The turn- 
ing resistant surface 5 with the thread 6 is provided ra- 
dially inwardly on the part 7. The part 8 has a projection 
9, which is located above the part 7 and prevents axial 
upward displacement of the part 7. However, the pro- 
jection 9 is designed so that it can break under the action 
of a certain farce acting in an axial upward direction. The 
part 7 can be press fit, knurled, splined or otherwise con- 
nected with the part 8 in a manner resistant to turning. 
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[0012] Figure 2 shows a fastener provided with the 
washer, with a tool applied to the fastener. The fastener 
has a nut 10 having an inner thread 11. The fastener 
further has a bolt 12 provided with an outer thread 13, 
and having an axis A 2 . The nut 10 has a lower bearing s 
face surface 14 which is adapted to be placed on the 
upper bearing face surface 3 of the body 2 of the washer 
1 . The outer thread 1 3 of the bolt 12 engages with the 
inner thread 11 of the nut 10, and also engages with an 
inner thread 6 of the body 2 of the washer 1 . 10 
[0013] A power tool in accordance with the present 
invention is shown in Figure 2 and identified with refer- 
ence numeral 15. The power tool has a housing, which 
is identified with reference numeral 20 and a power 
drive, which is identified with reference numeral 21 . The 15 
power drive is formed for example as a cylinder-piston 
unit which includes a cylinder 24 and a piston 25 which 
is movable in the cylinder and provided with a piston rod 
26. The reciprocating movement of the piston rod 26 
with the piston 25 is converted into a rotary movement 20 
of a ratchet 28 through at least one drive plate 27 pro- 
vided with a not shown pawl engageable with teeth of 
the ratchet 28. A driving element 16 is connected with 
the turnable ratchet 28 on the one hand and engages 
the nut 10 on the other hand. In order to provide such 25 
an engagement the inner surface of the driving element 
16 can be provided with connecting means, for example 
formed as a polygonal inner surface, etc. A non-rotata- 
ble element 17 is connected to the immovable housing 
20 to absorb a reaction created during turning of the driv- 30 
ing element. The non-rotatable element 1 7 engages the 
body 2 of the washer 1 to prevent its rotation about the 
axes A 1 and A 2 , which coincide with one another when 
thefastener is assembled. In order to engage the wash- 
er, the non-rotatable element 17 is provided with con- 35 
necting means formed for example as a polygonal inner 
surface, etc. 

[0014] The fastener with the washer is provided for 
fastening an object which is identified with reference nu- 
meral 16, in particular, to assemble parts 19 and 19' of *o 
the object 18 with one another. 
[0015] When, as shown in Figure 2, the powertool 1 5 
is placed on the fastener so as to tighten or loosen the 
nut, the turning element 16 which is connected to the 
nut 10 turns the nut to overcome a thread friction with *s 
the bolt 12 and the facial friction with the washer 1 so 
as to turn the nut, and the non-rotatable element 17 
holds the washer 1 to absorb the reaction force due to 
th e facial friction of the washer 1 with the n ut 1 0, its facial 
friction with one side of the part 19', and its turning frio so 
tion with the bolt 12, so that the washer 1 does not turn 
but absorbs the reaction force of the powertool. Initially, 
when the nut 10 rotates, the bolt 12 rotates together with 
the nut; however, the stationary washer 1 wedges the 
stationary part 7 into the bolt thread 13, so that the bolt 55 
stops turning because of the interengagement of its out- 
erthread 13 with thethread 6 of the washer 1. Therefore, 
the bolt 12 is stopped, and an axial force is applied to 



the washer 1 , in particulars its part 7 in an axial upward 
direction when the bolt 12 is elongated by the turning 
nut 10. Under the action of this axial upward force, the 
projection 9 of the part 8 of the washer 1 breaks off and 
the part 7 of the washer 1 is pulled upwardly. 
[0016] Figure 3 shows another embodiment of the 
washer in accordance with the present invention. Here 
the washer which is identified with reference numeral V 
has a body 2 which is formed as a one piece integral 
element with a partition 31 and a groove 32 provided to 
reduce a thickness of the partition and to make it break- 
able. 

[0017] The operation of the washer V in accordance 
with the second embodiment of the present invention is 
similar to the operation of the washer 1 of the embodi- 
ment shown in Figure 1. When the nut 10 is turned by 
the driving element 16 of the powertool, the bolt 12 has 
a tendency to turn together with the nut. As the washer 
1 and consequently the inner part 7 are held stationary, 
the bolt becomes stationary due to the interengagement 
of its outer thread 13 with the inner thread 6' of the body 
2' of the washer 1 , but is elongated in the axial direction. 
An axial force which is generated during the elongation 
of the bolt 12 is applied axially upwardly to the radially 
Inner part T of the washer 1', trying to displace the inner 
part 7', so that eventually it breaks the partition 31 and 
displaces the inner part T of the washer V axially up- 
wardly relative to the outer part 8'. 
[0018] It will be understood that each of the elements 
described above, or two or more together, may also find 
a useful application in other types of constructions dif- 
fering from the types described above. 
[0019] While the invention has been illustrated and 
described as embodied in washer, fastener provided 
with a washer, method of power tool for fastening with 
the use of the washer, it is not intended to be limited to 
the details shown, since modifications and structural 
changes may be made without departing in any way 
from the scope of the appended claims. 



Claims 

1. A washer (1, 1'), comprising a body (2, 2") having 
an axis (Aj) and provided with a first bearing face 
surface (3) located at one axial side and adapted to 
cooperate with a nut (10), a second bearing face 
surface (4) located at an opposite axial side and 
adapted to cooperate with an object (18), at least 
one third turning resistant surface (5) adapted to co- 
operate with a thread (13) of a bolt (12), said body 
(2, 2') having at least one breaking point arranged 
so that when the nut (10) is turned and turns the bolt 
(12) said body (2, 2') of the washer (1) stops the bolt 
from turning and thereby the nut (10) creates a pull 
on the bolt (12) which elongates the bolt in an axial 
direction and applies to said body (2, 2') of the wash- 
er an axial force which breaks a portion (9, 31) of 
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said body of the washer (1) and allows said portion 
of said body (2, 2') of the washer to be pulled axially 
when the bolt (12) elongates. 

A washer (1) as defined in claim 1, wherein said 5 
body (2) has two parts (7, 8) arranged so that one 
part (8) prevents initially an axial displacement of 
the other part (7) which is engaged with the bolt 
(12), and thereafter said one (8) of said parts is bro- 
ken under the action of the axial force. 10 

A washer (1) as defined in claim 1, wherein said 
body (2 1 ) is formed as a one-piece integral element, 
which subsequently is broken at a breaking point 
(31) under the action of the axial force. 15 

A fastener for connecting two parts (19/19') which 
constitute an object (18), comprising a bolt (12) hav- 
ing a thread (13); a nut (10) screwable on said bolt 
(12); and a washer (1) to be applied between the 20 
nut (1 0) and the object (1 8) and including a body (2, 
2') having an axis and provided with a first bearing 
face surface (3) located at one axial side and adapt- 
ed to cooperate with the nut (10), a second bearing 
face surface (4) located at an opposite axial side 25 
and adapted to cooperate with the object (18), and 
at least one third turning resistant surface (5) adapt- 
ed to cooperate with the thread (13) of said bolt (12), 
said body (2, 2') of said washer (1) having at least 
one breaking point arranged so that when the nut 30 
(10) is turned and turns the bolt (12) said body (2, 
2') of the washer stops the bolt from turning and 
thereby the nut (10) creates a pull on the bolt (12) 
which elongates the bolt in an axial direction and 
applies to said body (2, 2) of the washer (1 ) an axial 35 
force which breaks a portion (9, 31) of said body of 
the washer and allows said portion of said body ( 2, 
2') of the washer (1) to be pulled axially when the 
bolt (12) elongates. 

40 

A fastener as defined in claim 4, wherein said body 
(2) has two parts (7, 8) arranged so that one part 
(8) prevents initially an axial displacement of the 
other part (7) which is engaged with the bolt (12), 
and thereafter said one (6) of said parts is broken *s 
under the action of the axial force. 

A fastener as defined in claim 4, wherein said body 
(2) is formed as a one-piece integral element, which 
subsequently is broken at a breaking point (31) un- so 
der the action of the axial force. 



bolt (12); threadingly connecting a nut (10) to the 
free end of the bolt so as to abut against the washer 
(1); placing a power tool (15) so as to turn the nut 
(10) with a rotatable element (16) of the power tool 
connected to the nut to tighten or loosen the bolt 
(12) and applying a non-rotatable element (17) of 
the power tool (15) to the washer (1) to absorb a 
reaction force; and providing the body (2, 2') of the 
washer with a breaking point arranged so that when 
the nut (10) is turned and turns the bolt (12) said 
body (2, 2') of the washer (1) stops the bolt from 
turning and thereby the nut (10) creates a pull on 
the bolt (12) which elongates the bolt in an axial di- 
rection and applies to said body of the washer an 
axial farce which breaks a portion (9, 31) of said 
body (2, 2') of the washer (1) and allows said portion 
of said body of the washer to be pulled axially when 
the bolt (12) elongates. 

8. A power tool (15) for fastening an object (1 8), com- 
prising a housing (20) provided with a non-rotatable 
element (17); a power drive (21) in said housing 
driving a rotatable driving element (16); a fastener 
part including a bolt (12) having a thread (13) and 
an axis (A 2 ) and intraducible into parts (19, 19') 
forming the object (16), a nut (10) screwable on said 
bolt (12) and cooperating with said driving element 
(16), and a washer (1) to be applied between said 
nut (10) and the object (18) and cooperating with 
said non-rotatable element (17) of said housing, 
said washer (1) having an axis (A^ and being pro- 
vided with a first bearing face surface (3) located at 
one axial side and adapted to cooperate with said 
nut (10), a second bearing face surface (4) located 
at an opposite axial side and adapted to cooperate 
with the object (1 8), and at least one turning resist- 
ant surface (5) adapted to cooperate with said 
thread (13) of said bolt (12), so that when said nut 
(10) is turned by said driving element (1 6) and turns 
said bolt, the body (2, 2') of said washer (1) is held 
by said non-rotatable element (17) and stops said 
bolt (1 2) from turning and thereby said nut (10) cre- 
ates a pull on said bolt which elongates said bolt 
(12) in an axial direction and applies to said body 
(2, 2') of said washer (1) an axial force which breaks 
a portion (9, 31) of said body of said washer and 
allows said portion of said body (2, 2') of said wash- 
er (1) to be pulled axially when said bolt (12) elon- 
gates. 



A method of assembly of at least two parts (19, 19') 
of an object (18) with one another, comprising the 
steps of introducing a bolt (12) having a thread (13) 55 
into the parts (19, 19') so that a free end of the bolt 
extends outwardly beyond at least one side of the 
parts; placing a washer (1) on the free end of the 
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